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(57) ABSTRACT

The mmcoming call routing system for a communication
system that serves a facility, and which functions to auto-
matically direct the mmcoming call to the specific service
provider who 1s presently assigned to provide services for an
identified resident of the facility. This 1s accomplished by
providing an mcoming call routing system, and optionally
an 1ntegrated wireless communication system, to automati-
cally effect the desired communication connections. The
present description uses the hospital communication system
as a well known example of such a communication envi-
ronment 1n which the present system incoming call routing
system 1s operational. The mncoming call routing system of
the hospital communication system functions to identify the
hospital patient about whom the calling party i1s requesting
information. The calling party 1s provided with a voice
prompt based menu to enable the calling party to select the
one particular class of care giver that can provide the calling
party with the desired mnformation. The incoming call rout-
ing system uses the patient idenfity data and the calling
party’s responses to the menu to 1identify the particular care

5,018,191 A * 5/1991 Catron e 379/100 oiver who is presently assigned the responsible to provide
0,027,384 A : 6/1991 Morganstemn .......... 379/207.05 specific information about this patient. The identity of this
2’33}222 gl N 1;@33? E}iﬁ'@ioﬂ;' """""" g;gggggi care giver 1s then translated 1nto the telephone number of the
T T ' wireless communication device or wired telephone used by
OTHER PUBLICATIONS this identified care giver. An incoming communication con-
- nection 1s then established from the calling party through the
Jul. 1990 Inbound/Outbound Magazlqe. wireless communication system to the 1dentified care giver’s
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INCOMING CALL ROUTING SYSTEM WITH
INTEGRATED WIRELESS
COMMUNICATION SYSTEM

FIELD OF THE INVENTION

This invention relates to communication systems that
serve a facility which provides the residents of the facility
with an array of services, such as hospital or hotel, and, in

particular, to the use of an incoming call routing system that
1s Integrated with a wireless communication system to
automatically and efficiently implement communication
connections between a calling party, who 1s requesting
information about a resident in an assigned room of the
facility, and the service provider assigned to that resident.

Problem

It 1s a problem 1n communication systems, such as hos-
pital communication systems, to efficiently place a call to the
appropriate service provider for an individual who 1s resi-
dent 1n a particular room, 1if the calling party does not know
the 1denfity of the service provider. Existing hospital com-
munication systems are wireline communication systems
comprising patient intercom units that are typically mounted
in the wall of the hospital room proximate to the location of
the patient bed, that 1s wired through a switching system to
a corresponding one of the nurses’ intercom units that are
installed 1n each nurses’ station that 1s associated with the
particular set of hospital rooms. These communication sys-
tems also serve a plurality of telephones that are provided 1n
the offices, laboratories and other locations in the facility.

The hospital patient call bell incoming system enables the
patient to communicate with the appropriate care giver for
that patient. The hospital patient call bell system 1ncludes a
patient operated switch that initiates the hands-free commu-
nication from the patient’s mmcoming unit to the nurses’
station that serves that patient room. In operation, a care
orver at the nurses’ station answers the incoming page and
communicates with the patient to determine the nature of the
patient request. If the care giver 1s not the person who can
provide the requested mformation for the requesting patient,
the care giver must record the request and locate the care
ogrver who has the requested information for that patient and
relay the received request. In addition, when a calling party
telephones from outside of the facility to speak with a care
orver regarding a particular patient, the calling party must be
routed through the hospital communication system operator,
who must attempt to identity the appropriate individual who
can serve the calling party’s request. The individual receiv-
ing the calling party’s request must typically take a number
of steps to determine the appropriate response and then
establish an outgoing communication connection to the
calling party to provide the requested information. As the
stafing changes on a per shift basis, the appropriate inter-
connection of the calling party with the appropriate staff
member becomes a difficult task. Therefore, the call comple-
fion rate 1s very low and the information exchange among
the nursing stafl, physicians, patients, and patient famailies 1s
inetficient, using the present communication system.

Solution

The above described problems are solved and a technical
advance achieved 1n the field by the present incoming call
routing system for a communication system that serves a
facility, and which functions to automatically direct the
incoming call to the specific service provider who 1s pres-
ently assigned to provide services for an identified resident
of the facility.
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This 1s accomplished by providing an incoming call
routing system, and optionally an integrated wireless com-
munication system, to automatically effect the desired com-
munication connections. The present description uses the
hospital communication system as a well known example of
such a communication environment 1n which the present
system 1ncoming call routing system 1s operational. The
incoming call routing system of the hospital communication
system functions to identify the hospital patient about whom
the calling party 1s requesting information. The calling party
1s provided with a voice prompt based menu to enable the
calling party to select the one particular class of care giver
that can provide the calling party with the desired informa-
tion. The 1ncoming call routing system uses the patient
identity data and the calling party’s responses to the menu to
identify the particular care giver who 1s presently assigned
the responsibility to provide specific information about this
patient. The identity of this care giver 1s then translated nto
the telephone number of the wireless communication device
or wired telephone used by this i1dentified care giver. An
Incoming communication connection 1s then established
from the calling party through the wireless communication
system to the 1dentified care giver’s wireless communication
device.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1illustrates 1 block diagram form the overall
architecture of the present incoming call routing system;

FIG. 2 illustrates in flow diagram form the operational
steps taken by the present incoming call routing system to
process an incoming call connection; and

FIG. 3 1llustrates a typical data record structure used 1n the
present incoming call routing system.

DETAILED DESCRIPTION

FIG. 1 illustrates 1 block diagram form the overall
architecture of the present incoming call routing system, and
FIG. 2 1llustrates in flow diagram form the operational steps
taken by the present incoming call routing system to process
an mncoming call connection. In particular, the incoming call
routing system 1s typically installed i the traditional hos-
pital environment to serve the patients that are cared for in
that facility and their family members who telephone the
hospital to obtain patient status information, although other
in-building applications of this incoming call routing system
can be envisioned where the resident 1s assigned a desig-
nated assistant who 1s not restricted to a particular physical
location 1n the facility, such as in the case of a hotel, where
a block of guest rooms are served by a particular service
person.

The basic architecture of the hospital communication
system 100 comprises a wireless communication system
102, such as an in-building cellular communication system,
that serves to establish communication connections among a
plurality of wireless communication devices 120 to 12-m
and the communication trunks 15-0 to 15-k that serve to
interconnect the wireless communication system 102 with
telephone system 101. The telephone system 101 serves to
establish communication connections among the plurality of
patient telephone devices 11-0 to 11-x, telephone station sets
13-0 to 13-, communication trunks 15-0 to 15-%, and central
office trunks 16-0 to 16-/ that connect the hospital commu-
nication system 100 to the Public Switched Telephone
Network (PSTN). In addition, the hospital communication
system 100 optionally includes a host computer 103, with
assoclated data storage devices 105, that are connected to
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and serve data terminal devices (not shown). In operation,
hospital staff members access the data stored on the data
storage devices via host computer 103 which functions as a
server and gateway to prevent unauthorized access to the
sensifive patient data that 1s stored on the data storage
devices 1035. The hospital stafl use data terminal devices to
input, modily and retrieve patient data from the data termi-
nal devices m well known fashion. Similarly, the operation
of the wireless communication system and the plurality of
wireless communication devices 12-0 to 12-m that 1t serves
1s well known and not disclosed 1n detail herein.

The patient telephone devices 11-0 to 11-n are the tradi-
fional telephone station sets that are used by the patients to
receive calls from calling parties and to originate calls either
within the hospital or to parties located outside of the
hospital. These patient telephone devices 11-0 to 11-x are
directly connected to the telephone system 101 and operate
in well known manner to effect communications between the
patient and other parties. In the present system, the incoming,
call routing system 110 functions to provide a calling party,
who telephones the patient telephone device 11-0 that 1s
assigned to a particular patient, with a menu of choices to
thereby enable the calling party to 1identily the hospital staff
member by job function and be directly connected to the
presently assigned stafl member who 1mplements the iden-
fified function. The identity of this patient 1s used by the
telephone system 101 to access the patient data stored 1n the
host processor 103 and 1ts associated data storage devices
105 to determine the patient to stafl member correspon-
dence. The 1dentity of the patient 1s used to 1dentify the care
ogrver who 1s presently assigned the responsibility of caring
for the patient whose telephone number was dialed by the
calling party. The incoming call routing system 110 then
extends the communication connection to the identified staft
member, typically via the wireless communication system

102.

Wireless Communication System

As an example of the operation of a typical wireless
communication system 102, when a call connection 1is
originated by a wireless telephone subscriber, the wireless
communication system 102 detects the call origination and
identifies the wireless telephone station 12-0 used by the
wireless telephone subscriber via the unique station set
identification data stored in the wireless telephone station
12-0. The wireless communication system 102 scans the
data entries in the home location register HLR to verity the
wireless telephone subscriber’s authority to access the
requested call services. The wireless communication system
102, upon veritying the authorization of the wireless sub-
scriber to obtain the requested services, then processes the
call origination 1n well known fashion to interconnect the
wireless telephone subscriber with the designated destina-
tion.

If the designated destination 1s a subscriber station 13-0
served by the telephone system 101, the wireless telephone
system 102 extends the call connection and the 1dentification
of the wireless subscriber’s designated destination to the
telephone system 101 via one of the trunks 15-0 to enable
the telephone system 101 to complete the call connection.
The above noted call connection scenario 1s well known 1n

wireless telephone systems 102.

Operation of the Incoming Call Routing System

The operation of the hospital communication system 100
1s 1llustrated in flow diagram form in FIG. 2 1 the example
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of calling party originating a communication connection to
the hospital communication system 100 to be mterconnected
with the presently assigned care giver for a particular
patient. At step 201, the calling party originates an incoming
call to the telephone station 11-0 associated with a particular
patient resident 1n the hospital that 1s served by the hospital
communication system 100. In response to the receipt on an
incoming call by the hospital communication system 100,
the incoming call routing system 110 identifies the patient
telephone station 11-0 and uses this imnformation to access
the patient data via host computer 103 and the data storage
devices 105. The patient 1dentity 1s typically stored in the
data storage devices 1035, along with the idenfity of the
primary care giver who 1s presently assigned to this patient.
A typical data structure that can be used for this purpose 1s
llustrated 1n FIG. 3, wherein the data includes relevant data
that 1ncludes, but 1s not limited to: patient room and bed
location, patient name, patient ID number, list of assigned
primary and backup care giver for each work shift in the day
and their wireless contact numbers, 1dentity of the treating,
physician and contact telephone number, patient diagnosis
and status, and the like. The host computer at step 202
determines from this data record the i1dentity of the patient
assigned to this patient telephone station 11-0 and at step 203
the host computer 103 forwards a predetermined amount of
this data excerpted from the patient data record to the
telephone system 101.

At step 204, the incoming call routing system 110 acti-
vates the voice response unit 104 to provide the calling party
with a menu of call routing choices. For example, the menu
can 1ndicate the following script as a typical set of choices
when the calling party has called the telephone station 11-0
assigned to a patient named John Molloy:

If you would you like to speak to:

John Molloy, press 1

John Molloy’s nurse, press 2

John Molloy’s doctor, press 3

John Molloy’s nurses station, press 4

John Molloy’s physical therapist, press 5
The calling party makes a selection from the presented menu
at step 205 1n well known fashion by depressing the key on
the keypad of their telephone station set corresponding to the
numeric selection listed 1n the menu. Alternatively, the vioce
response unit 104 can be operational to recognize spoken
responses from the calling party 1n place of the keypad input.
The incoming call routing system 110 determines the tele-
phone number of the telephone station set or wireless
communication device that 1s assigned to the stall member
presently assigned to perform the function corresponding to
the calling party’s selection either from the data that is
provided by host computer 103 or data resident 1n wireless
telephone system 102. Assume that the identified staff mem-
ber 1s served by a wireless communication device 12-0. At
step 206, the telephone system 101 extends the communi-
cation connection over a selected one of the trunks 15-0 to
the wireless telephone system 102 and the availability of the
identified stafl member 1s determined via the active state of
the wireless communication device 12-0 that 1s assigned to
this stafl member. At step 207, the wireless telephone system
102 originates the wireless segment of the communication
connection to the wireless communication device 12-0 and
provides audible feedback to the patient. For example, the
identity of the assigned primary staff member can optionally
be provided to the voice response unit 104, which can then
translate this data into an audible message at step 208 to the
patient to identify the name of the primary statf member and
the fact that the communication connection to this individual




US 6,603,847 Bl

S

has been 1mitiated. The telephone system 101 can also
provide audible ring back tone as 1s presently done in
Incoming systems.

The 1ncoming call routing system 110 at step 209 moni-
tors the duration of the communication connection and if the
. member answers the call within a predetermined

stafl
amount of time, the communication connection 1s extended
from the calling party to the wireless communication device
12-0 at step 210 and optionally, the stallf member answering
the call 1s given an audible indication of the patient identity
via voice response unit 104 at step 211. The stallf member
can communicate with the calling party and optionally,
retrieve patient data at step 215 via this communication
connection from the data that 1s stored 1n the host computer
103 and 1ts associated data storage devices 104. The stafl
member can thereby provide rapid response to the calling
party request and access at least a portion of the patient
records to provide an informed response to the calling party.

If at step 209, the stafl member does not respond to the
wireless communication connection, the incoming call rout-
ing system 110 at step 212 1idenfifies the backup stafl
member assigned to this patient and at step 213 determines
the telephone number of this staff member and at step 214
the availability of this backup staff member as noted above.
Processing then returns to step 207 or 209 and the commu-
nication connection 1s redirected to the backup stall member
via the wireless telephone system 102 paging the wireless

communication device 12-m assigned to this individual.

Additional System Features

The staff member or unit clerk can administer the staft
member data that 1s stored in the host computer 103 to direct

[

call bell incoming call routing calls for a particular set of
patients to an assigned stall member. If the assigned staif
member 1s occupied or otherwise unavailable, the call direc-
tion data can be updated to enable the mncoming call routing
system 110 to provide a communication connection to the
presently available staff member, without the need for call
rerouting. The wireless telephone system 102 automatically
and immediately confirms the presence of the assigned stafl
member by scanning the list of presently active stafl member
wireless communication devices and can generate an alarm

if there 1s a disparity between the list of assigned stafl
. members presently active on the

members and the staff
wireless telephone system 102. In addition, the location of
the staff members can be determined to a fine level of
oranularity to determine the proximity of the stafl member
to the patient and redirect the call bell ncoming call routing
call to a backup staff member who 1s 1n closer proximity to
the patient.

Summary

The 1ncoming call routing system functions to automati-
cally direct the mcoming call to the specific staff member
who 1s presently assigned to provide care for a particular
patient, and also optionally provides the staff member with
data regarding the patient to facilitate efficient and 1mme-
diate communication between the calling party and the staff
member presently assigned to provide services for the
identified patient.

What 1s claimed:

1. An incoming call routing system operable with a
private branch exchange switching system for establishing,
communication connections from a calling party to a
selected one of service personnel who are assigned to serve

a subscriber who 1s assigned a particular telephone station
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served by said private branch exchange switching system
and having a unique telephone number, wherein the purpose
of said mcoming call 1s not to communicate with said
subscriber, comprising:
means, responsive to an incoming communication con-
nection directed to said unique telephone number, for
presenting a calling party on said incoming communi-
cation connection with a menu indicative of a plurality
of call routing choices;

means, responsive to said unique telephone number and
said calling party transmitting data on said mcoming
communication connection indicative of a selection
from said menu, for determining an identity of a one of
service personnel assigned to serve a subscriber asso-
clated with said unique telephone number, comprising:
means, operable to the exclusion of said subscriber, for
storing data indicative of said unique telephone
number and a set of said service personnel presently
assigned to serve said subscriber associated with said

unique telephone number,

means for associating each of said menu choices with
a corresponding one of said set of said service
personnel presently assigned to serve said subscriber
associated with said unique telephone number; and

means for routing said incoming communication connec-

fion to a communication device assigned to said i1den-

tified one of said service personnel to enable said one

of said service personnel to provide information to said

calling party, which information relates to the sub-
scriber and 1s desired by the calling party.

2. The incoming call routing system of claim 1 wherein
said means for determining further comprises:

means for storing data imndicative of a telephone number of
a one of said communication devices assigned to said
identified one of service personnel.
3. The incoming call routing system of claim 2 wherein
sald means for determining further comprises:

means for storing subscriber specific data; and

means for transmitting said subscriber specific data to said
identified one of service personnel via said incoming,
communication connection.
4. The incoming call routing system of claim 1 wherein
said means for routing comprises:

wireless communication system means, connected to said
private branch exchange switching system, for estab-
lishing a wireless communication connection from said
private branch exchange switching system to a wireless
communication device assigned to said identified one
ol service personnel.

5. The incoming call routing system of claim 1 further
comprising;

means, responsive to establishment of said incoming

communication connection, for providing data to said
identified one of service personnel that identifies said
subscriber.

6. A method of operating an incoming call routing system
operable with a private branch exchange switching system
for establishing communication connections from a calling
party to a selected one of service personnel who are assigned
to serve a subscriber who 1s assigned a particular telephone
station, wherein the purpose of said incoming call 1s not to
communicate with said subscriber, comprising the steps of:

presenting, 1n response to an mcoming communication
connection directed to said unique telephone number, a
calling party on said incoming communication connec-
tion with a menu indicative of a plurality of call routing
choices;
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determining, 1n response to said unique telephone number storing 1n a memory data indicative of a telephone number
and said calling party transmitting data on said incom- of a one of said communication devices assigned to
Ing communication connection indicative of a selection said 1dentified one of service personnel.
from said menu, an identity of a one of service per- 8. The method of operating an mcoming call routing

sonnel assigned to serve a subscriber associated with 5 system of claim 7 wherein said step of determining further

said unique telephone number, comprising: COMPIISCES. | |

storing, exclusive of any actions of said subscriber, data storing in a memory subscriber specific data; and
indicative of said unique telephone number and a set transmitting said subscriber specific data to said identified
of said service personnel presently assigned to serve one of service personnel via said mcoming communi-

cation connection.
9. The method of operating an incoming call routing
system of claim 6 wherein said step of routing comprises:

operating a wireless communication system, connected to
said private branch exchange switching system, to
establish a wireless communication connection from

salid subscriber associated with said unique tele- 10
phone number,

assoclating each of said menu choices with a corre-
sponding one of said set of said service personnel
presently assigned to serve said subscriber associ-

ated with said unique telephone number; and 15 . : o
_ T _ o _ said private branch exchange switching system to a
routing Sal‘fi Incoming communication connection to a wireless communication device assigned to said iden-
communication device assigned to said identified one tified one of service personnel.
of said service personnel to enable said one of said 10. The method of operating an incoming call routing
service personnel to provide information to said calling system of claim 6 further comprising;
party, which information relates to the subscriber andis 2 providing, in response to establishment of said incoming
desired by the calling party. communication connection, data to said i1dentified one
7. The method of operating an incoming call routing of service personnel that identifies said subscriber.

system of claim 6 wherein said step of determining further
COMPrises: £ % % k%
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